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BASIC-ABSTRACT: 

A nitrile compound of formula: 

CH2=CFCF20{CF20)x(CF2CF20)y(C(X1)2CF2CF20)z- 
(CF(X2)CF20)wCF(X3)-CN is new, where X1 = H, F or CI; X2 = H, CI. CH3 or 
CF3; 

X3 = H, F, CI or CF3; x,y and z = 0 - 20, x + y + z = 20 or less. Also claimed 
is a polymer obtd. from novel cpd(s)., where polymer has a molecular weight of 
1,000- 1,000,000. 

USE - The nitrile cpd. is used for (co)monomers. (1 ) is used for curing agents 
esp.. The (co)polymer is used for macro-electrolytes. 

ADVANTAGE - The polymer with good storage-stabilities is obtd. and with high 
yield. 
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mmi] -mi: 

CH2=CFCF20-(CF20)x-(CF2CF20)y-(CXi2CF2CF20)2-(CFX2 
CF20)w-CFX3-CN 

lifw(i-^^l'FiTi*AL(^p-2 0i7)^$:^-ro Ttfib. 
X. y. zioi:t/w<^fP{i:2 0$:@;t^V\ ) T^^tl 

[11^312] CH2 = CFCF20-CF(CF3)-C 
N. 

CH2=CFCF2O-CF(CF3)CF20-CF(C 

CH2=CFCF2O-[CF(CF3)CF2 0]2-CF(C 

F3)-CN 

x'him^JSi 1 i>z=mc^^y vm^ v v 

CH2=CFCF20Rf 



CHasCFCFgpRf 



(IV) 



RfOCF2CF=:CH2 



(^1^. Rf :-(CF20).-(CF2CF20>y-(CXi2CF2CF 
20)z-(CFX2CF2 0).-CFX3- (^^"C\ X^X^X^xyztJ 
J:t/w{i:Bifiai:|slE^'C'^^o ) -t'^^^l)^^^ 

h . n^Ji 1 t.fz\t 2 hz%m<^'^y h 

[iS^«5] :»-i^S;!)^1.0 0 0-l,0 0 0,0 00 * 

CH2=CFCF20-(CF20),-(CF2CF20)y-(CXi2CF2CF20)z-(CFX2CF20) 



[000 1 ] 

-^ji^m^xi/i^rym^^th^y -/m^mit-^p 

10 [ 0 0 0 2 3 

Jijffli- i> ^ t Ji^ i^ilT t ^ ^ . i. If^m^ffm 3 5 4 
6 186-^. |s]^3 9 337 67-^. (51^4 28 109 

;k^^^S^^-^tT>'N-7;l/:to;KU^-h L. f/Ty^ 

#T^^I>. t/::. 7l®#i^m38 5 2 326^. [sIII4 

20 0 3 1 1 2 4^^i:(::(i. ::coa<7):ty v-c7)'^^:*rS 
[0 003] U^t. ±!a*^Ttfl^C;iffiK$^^c7>-7 

:tnf:::;Px-T/Mi^tcWt-^SStt^^1S<. tfz 
[00043 

[0005] 



30 



-CFX3-CN (I) 



X2{i:7|<^ll^. ^f-;^S^;t{ihU7 

T/w(i-etL-fn^4^LtCO-2 0^i5c^^1-, J'vifct. 
X. y. zi:5j;t/wOSl{i2 0$rMt=^V^o ) T^^^ti 40 
|>^7.y^-biJ/P, ^^l:;5?n.0 0 0--1.0 0 0, 
0 0 0-C-^l)ll['^7 7S-bU;^^7)*^#:. hXr/^^ 
,00 0'-1.0 0 0,0 00'C$>0-ir7 ^m^h 

I CH2CF2CF20Rf CN 

r-bhy, ;^'f;ux^;w^hy. i^xf-zu^t') ★SO 



^1), 't-77^-by>'^ ( I ) ^0*f^tV«. 
CH2 = CFCF20-CF(CF3)-CN. 
CH2 = CFCF2O-CF(CF3)CF2 0-CF(C 
F3)-CN*3j:t/ 

CH2=CFCF2O-(CF(CF3)CF2 0]2-CF(C 
F3)-CN 

P^tli- (CF2 0) , - (CF2 CF2 0) y - (CXI 2 CF2 CF2 0) 2 - (CFX2 CF 
20)«-CFX3-?:Rf -C^l^o 

[0006] *l&BJO'^7 -/#X b (I ) (i. -i^ 
(II) 

Z t izX ^^mz^^th 1 1 t^X'-^ h o K)^^\t. 
-2 0r-2 0 0'C. if^L<(i5 0^C'-'l 5 0*Ct'fc 
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[0 0 0 7] tlil6{fe^t'*>^*iffi9^*-hU;l/ (II) * 
I CHzCFzCFaORf A 

F. cooH^/::iicooR Rii^S^i-- 

^^^'J^^cofjm { *ll^Kit4 .13 8.426^ 
[00 0 8] -mtlX I CH2CF2CF20Rf CN 

Ut2] 1. ICH2CF2CF20RfC0F + CHsOH ICH2CF2CF 

20RfC00CH3 

2. ICH2CF2CF2ORfC0OCH3 + NH3 ICH2CF2CF20RfCONH 
2 

3 . I CH2 CF2 CF2 ORf CONH2 ^ I CH2 CF2 CF2 ORf CN 

[0 0 0 9]^%^^<^-^yym^h^jju (I ) ti. 

[^t3] 

CHs^CFCFzORf 



Oil) 



W I 

CHj^CFCFjORf ^ RfOCF2CF=CH2 



(IV) 



uTi^'wt^ (IV) x&m^m<. m^i*^(Dmmm 
ttx-^mx^h^. 

[ 0 0 10 ] ^7 -yS-h yyi^ ( I ) oHfi-fBi. mi 

5f J . Org Chem. 32. 231 (1967) i,Ztm^ 

ixx\^h iimx'^f^X'^ h , ^ b jvct^z.^^ 

t:. NH3C0#^Tt3^JS^-t^:TCH2 = CFCF2OR 

f C(NH2) = N-C( = NH)-Rf OCF2CF = CH 

10 or. »^ L<ii:-3 0r-5 0'Cr$)>:). KiSJI 
TXm&^Ur>iz[Xim.^:^<'fh'mt^hh. MEM 

mmmtfi\t. mmmB.x't\f'^<u:^^ , ^^^z 

tc^^Xo. fit)m7^'fl>tc}iLX^<h^\^. 
[00 11] #/^ilf^CH2 = CFCF2 0Rf C(N 
H2) = N-C(=NH)-Rf OCF2CF = CH2(C. 2 
ig^:;UOCH2 = CFCF20Rf COZ (<r<rT\ Zti 

V^^&^-SOt:-! OOr. i?^L<<i0*C'-5 0'CT^ 
0. ^J^EE:^D^i^^3RS^$^v^v^;6^i^-r-&'^l:^%^0^^ 



[0012] Z<r>m^\i.t.fz. ^Mzmz:^ Y ^)Mzm\ 
10 fii50NH3$:SJ^?$-^, tTCH2-CFCF20Rf C 
(NH2) = NH$-#T*^^. ^ilC::^^;UOCH2 = CF 
CF20Rf CN$r^j^?$^|,C;htci; Os S*6^^c:C 
H2 = CFCF2 0Rf C(NH2) = N-C(=NH)-R 
f OCF2CF = CH2^ff. $^(C^fL(C2f^^;Ui7)C 

H2=cFCF2 0Rf coz^^;5$-tt^,rhtcJ:^r 

^Hife-f^^t^^'T^-l^o CH2 = CFCF20Rf C 
(NH2)=NH^#|,RJEc;^mi. NHs^jaWCffiffl-t 

[0013] CH2-CFCF20Rf C(NH2) = NH 

20 ^CH2 = CFCF20Rf CNco^iS!?^ft(i. J^^::R6$ 
^ix-f. ^J^^?SJ^(i. -5 or- 10 or. »^L<li 

(iJ^tcifiS^^i^v^;^^ t^r^hy^mmxym^-^t. 

i>*;^^;U^v;l-Ar5K. T-tr Ky^h'T*^^ . CH2 = 
CFCF2 0RfC(NH2) = N-C(=NH)-RfOC 
F2CF = CH2tCH2 = CFCF2 0Rf COBc7)ra5 
It. Ri^coyi. y. x^XJfw<7)%tchm.^^h'ti>Z 

-^^^Xi:ymk^z'^o:Ltt^x%h. :i(7)ljmfiZXKi. ^ 
30 YVji^(DiiM<nm^^hitvYvri^ym^%hz}iti^ 

[0014] *^HJC0:^7 -yS^ b U;K I) (i:. 

LTti. rh77;l-:tnx^i/y. 7^y^t:t'ii';T>. 
^^1^7/^:t07'n^y, >'N-7/l/:tn^^/l-t'x;PX 
— 'r;W^>'N'— 7;l/:tn7'obVUh*x;|/x— f-;W3S:HWN* 
-7;^:tuT;l/^;^h'x/^x-x/l^, 'X^^f 7/^:tn^ 
40 vy'ry. bU7;U;rnxf'lxy, 7v^bt'x;K :?^n 
nhij7;P^nx^U'y. x^u-y, rotu-y. y^J^ 

[0015] *^Hg^0#7 7«x b U;K I) coM-^ 

{m.M-^. mmm-^. mtm^m f)mm 
y'j:^j\^m^i,zm^^mm^. mzmm^ 
o-iooroiajs. -^^^ lecMgU 
v(oms.t^fM 1 0 0 Ks/cm^ Gusit xcom&^^ 

50 hMimh&m-^ts. 
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[0016] *^0So-ir7 h vMt. mm^m 

i^Tym(r>v'jT'jymm\t. iSttig. mft<r>y 
\t^m-^w><D'^Tym^':^}v-^^ym}hh ^ Bzi: o . 

M^<^^pR]^^mmLxyrym^mm^zwo 

myt/ji^yf^ymt ttzm^m±:^:^y^m^m. -^^ 

M^^'Fmtixmmhzti.^mxh^. ttz. y 
Tym^mmLf^i^Riti^z^ m^n^EMmm^mt 

[0017] 

immn 

mm I 

I CH2CF2CF2CF(CF3)CN25 s. M^fn^l 20 
5gt5XX/'J^i')U-t^;\^J^r^\^ (DMF) lOml?:. 

^com. mt^^ 7 1 'CTm^i^-txKm^ i mmmif 

*l2.4 3s (*feS9 9. 4%) ^m^. VC. 
±mi(Omm^. IR> GCMSi5j:t/NMR(H,F) 

XMULfzt:!^. CH2 = CFCF2CF(CF3)CN 
Xh->ti. lRi-r-h^miiZ9r;t\ 

[0 0 18] mmm2 30 

I CH2CF2[CF2OCF(CF3))2CN5 0 g. 
i^"5|^2 0g*5j:t/DMFl Oml^. yyXai,zXti. Z 
tl^ 1 6 OW^K^iTUnlStJto L{i'^>< LX (^6 * 



J^7 4%. ^^JiEif^l 1%. DMF 13%). Zil^^ 

mwxm Lxmm9 s . e %(7)^mmz. 1 

08-1 1 2r„ ^Vmcom^^. I R. GCMS. *3 
XX/NMR{H,F)XmS.ttzbZ^. CH2 = CF(C 
F20CF(CF3))2CNT'fc->/::o IRf-V-hS:ia2 

f^Z9^t. 

[0019]SMfi3 

CH2 = CF[CF20CF(CF3))2CN (KAT. ''AC 
N2j t^Wri) 5g. [H(CF2CF2)3COO)2/ 
C2F3CI3 (8Sfi%) 0. 5s^;^^XSfi4'Xig'& 

®si*i#H^^^^s^t. m§ixmLrztz. 

^WEM^LX.^^mmt£:'^^')^-2. 82g^ 
%fz. I R. iH-NMR^t/i9F-NMRc7)S**^ 



[it4] 



V 



(— {CHzm,— 



(CF20CF)2CN/, 



xh->fz. ^^hX^ny[R(7)i^m^t^¥c%Lrz}L^ 

m^^n^^mt. *!j3 5 0 0 0-1^4 8 0 0 0T'S> 
->fz. 

[0 02 0] ^fffeM4--6 

lltfe^j3i:|iI«(lLT. ACN2i;CH2 = CF2. CF 
2 = CF2^/ifiCF2=CF2/CF3CF2CF20(CF 
(C Fa ) C F2 O) 2 C F = C F 2 ( 0 VE) t 

[002 1] 
[^1] 













Mn(NIR) 






ACN2 
DBP 


IQg 

9Kg/ca*C 

Ig 


6. 15g 


53. 000 


43. 200 


ACN2: 76.9 
Cfl2=CF2:23.1 




ACN2 
DHP 


lOg 

8Kg/ciD*G 
Ig 


6.52g 


56. 900 


1) 


ACN2: 78. a 
CF2=CF2:21.2 




ACN2 
CF2=CF2 


l« 

20g 

18 


7.99g 


68. 900 


72. 300 


ACN2: 4.2 
?*VE: 21.5 

CF2=Cf2:74.3 



2) 0VE : CF3CF2Cr20tCF(CF5)CFj0]zCF = CF2 

3) DHP : m.(CF,CF3)«COO-}a8Wt%/hiJ>?DD hi;7;i/:j-p 
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[0022]aaM7 

[^mm3L<D:^-h^U-y'iZ.m-l 225s. OF 

3CF2CF20CF(CF3)CF20CF(CF3)COON 
H4 1 2 2. 5g. NaC14 NaaSOs 2. 15 5 
gi3it/fCF3CF2CF2 0(CF(CF3)CF20)2CF 
= CF236 7. 5 si:i±^^. :t- N ^ V-:/l^l?H 

-C-CF2 = CF2T'(^JS^2. 5Kg/cni2G^L. -e^O 

Kg/cm2 GtCiKT Lt^^ <r ^ t' I C F2 C F2 C F2 C F2 
2 11.5 Ig^mLA^tz. ^^IzEMn . 5 Kg/cm 
2G(C^:ofck^5"eCF2 = CF2'CE:^S:2. 5Kg/ 

cm^GlfZMttZo 

[0023] mmi^Z LX . m-^EM^ 1 . Skg/cm^ G t 

X'i&TVfzt <r ^TSJSc F 2 = c Fz ^ t'y'<i}^^im 

S,:h^2.5k$/cm^GlfZmLfz, ^cOB^. J^O^^O 
S*M^>^tl:2:^^v:CF2-CF2^0Sfi^1'|,. Cico^ 
ii^l^Oigt. ^^tCS^AmTCF2=CF2^-&tf 

5 0gfi}XA3^i^^^'C'ACN2?:2. 7 9 

fi. A c N 2 i:{±3itj^ t M^mm^mmzm < ^ ?t 

^Mi^X. CF2 = CF2$:'^ltlOOgtt}i^:^ih^^ 

'C^a-jtACN2Sr2. 7 9gtt}i^/^o tirinitiRi^ 

-^It 1 4 0 g <7)C F2 = C F2 ^3Mn Uz t ^^TM-^^ 
^ihLy::. S#;y;^^yT-^yn-LT189 2. 2 
g0^iJ«5^#fc, S^^-i-Mti 2 0.8 7M^%Th 
->fz. M'^^^\tmi5A'rtX'h-^fz. 
#:tr^K^Jtli-CS*f T^y^VXimL. 1 2 0^ 

*7-OMfi^{J:C F 2 = C F 2/ 0 V E/A C N 2 = 7 6 . 
4/2 2.8/0.8 (^;l-Jt) Th-ofz. tfz. 
-^t^J^liMLuio ( 1 0 0°C) =4 1.5Vh':>t:. . 

[0024] mmm8 

AC N 2 (7)}IJa^ :^ i^tCC F 2 = C F2C7)'^lttt3iM*^'2 

5gi5J;lK7 5g£7)^tC^^f-:>/caWi;^i6M7 

LX. ::fJs^^J^-^:nfz. mmmif^ XX/ ST^t: 

lif^v^-mmizix iR^m^Lfzt:i6. t'i^^i, 

-CNtcSoX 2 2 5 Ocar^imcomfPWib^tifz. 
CICO^KU 'e-(?)M^{i:C F2 = C F 2/fl^ V E/AC N 2 
= 76.1/22.7/1.2 {^/U\t) Th->rz. t 
tz. A---ifeJSmVILuio ( 1 OO'C) -4 0rfc'? 

fz. 

[0025] mmm9 

mmm s ti#f^;K u 1 o o mmmz s t n 

0'c-ciB$rHi7vxj!ipi^iL/::i:^^. m^mconmbu 
^idMm^tifZo ^commcoi Rxu-cNi^zm-:^< 
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i)^m>^tifz. 

[0026]affi@I10. 

CH2=CFCF2 0CF(CF3)CN5 1. 5gtC-30 

mcr>NH2^±%srcm-ikL. ^^i,z-?^m^'\t. m 

E^lf(Cj:':>TCH2=CFCF2 0CF(CF3)C(N 
H) = NH^f#/'c. IRRX/NUmzX^m^ 
Uz. ) 

t#^iX/::CH2 = CFCF20CF(CF3)C(NH) = N 
10 H2 5.4gtC^^:;l'<7)CH2 = CFCF2 0CF(CF3) 
CN2 3.7g^^j£^^it. CH2=CFCF20CF(C 
F3)C(=NH)-N~C(NH2)CF(CF3)OCF2C 
F = CRzt:%fz. mm^. inRX/NUR^zX^m^ 
Uz. ) 

^:(7)CH2=CFCF2 0CF(CF3)C(=NH)-N- 
C(NH2)CF(CF3)OCF2CF = CH2 4.9 1 gtC 

2f^^;I/c7)CH2 = CFCF20CF(CF3)COF 5. 1 

es^mwuztn^. m'^^>^j:m^mfz. ^ix 

^mm^^^tifz^K ^KmMf^m^Lx^-^hzti, 
mi^^fifz. ^mc>uxf';ur5y3.0 3g^^in;i 
^tmmi^zm^L.mi^im^izm^L. iRm 

3 ) ?&^^ti:. }mii^^i,zjmLXTU^<D h U T'Jy 

t^m. Lfz z t mm ^titz . 

[0027] 

CH211CFCF2OCFCF3 



CHgaCFCFaOg^ "^CFOCFaCFsrCHa 

[0028] SMMli 

mmiOb^MifZLX. CH2 = CFCF20CF(C 
F3)C(NH)=NHtC^;^c7)ACN2^Rj£$ii-. C 
H2 = CFCF2 0CF(CF3)C( = NH)-N-C(NH 
2)[CF(CF3)OCF2}2CF = CH2Srff/v:. :ifliZ2 

fg^;ucoc H2 = c F c F2 oc F (c F3) c o Fii5 J:i;f 
40 h »jxf<;i/7^ y^mnLxTrnt-^m^ntz. 

[0029] 

lite] 

CHa-CFCFzCH^FCFa 

c J: 

CHa^^CFCFaOC^ ^ '(CF(CF3)OCF2)2CF=CH2 

mm 1 2 

50 Slffi^J10i:|31«t=LT#)tCHj = CFCFjOCF 
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9 

(CF3)C( = NH)-N-C(NH2)CF(CF3)OCF2 
CF = CH2(C21g^;P^OCH2=CFCOFi: h'jx^ 

[0030] 
Ut7] 

CH2«CFCF20(j?FCF3 
It I 

CH2=CFCF20C^^ ^ tF=CH2 

[0 0 3 1 3 SMLL3. 

mi^m 1 0T1#7t h U T'Jy (CH2 = CFCF2 0CF 
(CF3)CN)3l. 0s^^^»^-:t^'^'< K (^n-^ 
^^-2,5 -B. a^ai^tts^^^t^) 0. Ig^rSP 

i . mm±X' 1 6 0 "azium ititz^. MMzRjt^ l 

[00323 W J14 

0. 5 si: b';Ty;Ky5/T^-^-> (TAIC) 0. 

[0 0 3 3] mmmi stsxr/immi 

3CF2CF2O[CF(CF3)CF2O)2CF = CF2C0St 
m^W^J^ (Th7:7;l/:tnx^l/y#:tfi7 7^;l/ 

%. ftS-^^OA-^z-fAJKMLdMoo) ( 1 OOr) 
-2 6) lOOSS^tCSRF {:J^-^^yy ^y-) 7 

sasp. MTc (:ti-:f^y7^y-) smmb: mmm 30 



1 0 



1 T'i^tz h 'J Ti^yC H2 = CFCF20CF(CF3)C 
N8. 5SfiSfcJ:t/A-/v.:3f-t^-'2,5-B2g|5$-3 
^yf-ifAn-;l/TiiMOL. JSR CURE LAS 
TOMETER IIF^fflV\ 1 6 0"CTlinffifti||$:S!l 
&lfz. itKfcLTCH2 = CFCF20CF(CF3)C 

Nm>h^i,zTA I c smMmi^-t^miiiM^tm 
mizm^mM^uz. 

[0034] im'^^^tl^'tl. 1 6 O-CT 1 O^^T 
l^;^WiL. ii§2nimC0v-h^t#. 200*CT'48§^ 

l/^W) ORIENTEC TENS I LON^ffl 

wjis K 63oimtxmMUzonmm 

[0035] 
[«2] 



20 





HM^dl 5 










fiS»f^rSiffi(kgf/cii*) 


86 


120 




136 


100 








?K»ri#§**Ckgf/cni*) 


64 
(-26%) 


79 
(-34%) 




17 0, 
(+26%) 


205 
(+105%) 



[Hi] mmm i ^mz^mnco i r^-^ - h , 

[02] *JIW2ti#/::^J|^cOIR^-\^-h, 



[Hi] 



80.0 



60D- 



4Q0 



20.0 - 




3oloQO 2000.0 




ISOQO 



iooao 



soao 



* NOTICES * 

Japan Patent office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula :CH2=CFCF20-(CF20) x-(CF2CF20) y-(CX12CF2CF20) z-(CFX2CF20) 
W-CFX3- CN (in the inside of a formula, and XI, a hydrogen atom, a fluorine atom or a chlorine atom, 
and X2 express a hydrogen atom, a chlorine atom, a methyl group, or a trifluoromethyl machme, and X3 
expresses a hydrogen atom, a fluorine atom, x, and y, z and w express the number of 0-20 
independently, respectively. However, the sum of x, and y, z and w does not exceed 20. Fluorine- 
containing nitril shown. 

[Claim 2] Fluorine-containing nitril according to claim 1 which is CH2=CFCF2 0-CF(CF3)-CN, 

CH2=CFCF2 0-CF(CF3) CF20-CF(CF3)-CN, or CH2=CFCF20-[CF(CF3) CF20]2-CF(CF3)-CN. 

[Claim 31 : General formula [Formula 1] 
CH2=CFCF^Rf 

11 I 

CHg=CFCF20Rf RfOCF2CF=CH2 

(~ Rf expresses among a formula the basis shown by formula:-(CF20)x-(CF2CF20) y- 
(CX12CF2CF20) 2-(CFX2CF20) W-CFX3- (here ~ it is - X - 1X2X3 - xyz and w are the above and 
this meaning) Fluorine-containing polyfunctional triazine compound shown by). 
[Claim 4] The polymer of the fluorine-containing nitril according to claim 1 or 2 whose molecular 

weight is 1,000-1,000,000. 

[Claim 5] A copolymer with the monomer [ molecular weight is 1,000-1,000,000 and ] which the 
content of fluorine-containing nitril copolymerizes [ the fluorine-containing nitril according to claim 1 
or 2 it is / nitril / 0. 1 -99-mol % and / other ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] this invention relates to the fluonne-containmg organic 
compound which has a vinyl group, an ether machine, and a cyano basis, and its polymer in more detail 
about fluorine-containing nitril and its polymer. 

[0002] ^ . , 

[Description of the Prior Art] By carrying out the polymerization of the monomer which has functional 
groups (for example, a vinyl group, a cyano basis, etc.), a functional group is introduced into polymer 
and using as the reaction active spots, such as a bridge formation site, is known. For example, in U.S. 
Pat. No. 3546186, 3933767, and 4281092, copolymerization of the cyano basis content perfluoro vinyl 
ether was carried out, it considered as perfluoro polymer, 3 ****s was carried out through the cyano 
basis, and the perphloro elastomer bridge formation object has been obtained. Moreover, the synthetic 
method of this kind of monomer is describing at U.S. Pat. No. 3852326 and 403 1 124. 
[0003] However, the perfluoro compound indicated by the above-mentioned precedence patent has a 
synthetic complicated method, and yield's is low, and it has become an object expensive as a result. 
Moreover, perfluoro vinyl ether has the low stability over oxygen, and polymerization reactivity is not 
high. 

[0004] . . 

[Problem(s) to be Solved by the Invention] this invention is obtained with comparatively sufficient 
yield, and that of preservation stability is good, and tends to offer new fluorine-containing nitril also 
with high polymerization activity. 

[0005] . . . 

[The means for carrying out the technical problem of the technical problem] this invention is a general 
formula (I) (among a formula). : CH2=CFCF20-(CF20)x-(CF2CF20) y-(CX12CF2CF20) z- 
(CFX2CF20) W-CFX3-CN In XI, a hydrogen atom, a fluorine atom or a chlorine atom, and X2 express 
a hydrogen atom, a chlorine atom, a methyl group, or a trifluoromethyl machine, and X3 expresses a 
hydrogen atom, a fluorine atom, a chlorine atom, or a trifluoromethyl machine, x, and y, z and w express 
the number of 6-20 independently, respectively. However, the sum of x, and y, z and w does not exceed 
20. The fluorine-containing nitril shown, the polymer of this fluorine-containing nitril whose molecular 
weight is 1,000-1,000,000, and molecular weight are 1,000-1,000,000, and the content of fluorine- 
containing nitril offers 0. 1-99-mol the copolymer of this fluorine-containing nitril it is [ nitril ] %, and 
the monomer in which other copolymerization is possible. The desirable examples of fluorine- ^ 
containing nitril (I) are CH2=CFCF2 0-CF(CF3)-CN, CH2=CFCF2 0-CF(CF3) CF20-CF(CF3)-CN, 
and CH2=CFCF20-[CF(CF3) CF20]2-CF(CF3)-CN. In addition, in order to show each general formula 
simple, the following explanation expresses -(CF20) x-(CF2CF20) y-(CX12CF2CF20) z- 
(CFX2CF20)w-CFX3-byRf. 

[0006] The fluorine-containing nitril (I) of this invention is a general formula. : ICH2CF2CF20RfCN 
(U) 
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(- Rf is as having given the definition above among a formula The end iodine nitril shown by) is easily 
compoundable by carrying out ** FI under existence (for example, zinc, copper, etc.) of a catalyst 
among solvents (for example, a dimethylformamide, dimethyl sulfoxide, methyl alcohol, an acetone, a 
methyl ethyl ketone, ethyl acetate, etc.). -20 degrees C - 200 degrees C of reaction temperature are 50 
degrees C - 150 degrees C preferably. 

[0007] The end iodine nitril (II) which is a starting material is a general formula (III) (Rf is as having 
given the definition above among a formula.). : ICH2CF2CF20RfA A expresses COF, COOH, or 
COOR (it is here and R is the organic machine of carbon numbers 1-10.). It can guide from the 
compound shown by the well-known method (for example, refer to the publication of U.S. 
IP,4,138,426,B). 

[0008] The synthetic root of ICH2CF2CF20RfCN is shown below as an example. 
[Formula 2] 1 . ICH2CF2CF20RfCOF+CH30H -> 
ICH2CF2CF20RfCOOCH32.ICH2CF2CF20RfCOOCH3+NH3 -> 

ICH2CF2CF20RfCONH23 .ICH2CF2CF20RfCONH2 -> ICH2CF2CF20RfCN [0009] if the fluorine- 
containing nitril (I) of this invention is quantified three times ~ general formula: ~ [Formula 3] 
CHgsC FCFgO Rf 

N-^*N (IV) 

n I 

CHg=CFCF20Rf RfOCF2CF=CH2 

(~ Rf is as having given the definition above among a formula The fluorine-containing polyfunctional 
triazine compound shown by) is obtained. This triazine compound (IV) has high activity, and it is useful 
as a cross linking agent of a polymer. 

[0010] 3 quantification of fluorine-containing nitril (I) is compoundable by the method indicated by 
J.Org Chem. 32,23 1 (1967). First, the dyad of this nitril is made to react to the bottom of existence of 
NH3, and CH2=CFCF20RfC(NH2) =N-C(=NH)-RfOCF2 CF=CH2 is obtained. Although especially 
reaction temperature is not limited, -50 degrees C - 100 degrees C are -30 degrees C - 50 degrees C 
preferably, and especially reaction pressure is applicable from reduced pressure to pressurization, 
although not limited. Although a reaction is so early that temperature is high, for maintaining 
concentration under atmospheric pressure, it is necessary to make temperature low for NH3 gas. if a 
proof-pressure container is used - a room temperature - quick - reaction ** and **** - things are also 
possible A reaction solvent is the thing of non-proton nature, and if mixable with nitril, it can be used 
especially satisfactory. For example, they are a tetrahydrofuran, a dimethylformamide, an acetone, etc. 
To dehydrate beforehand is good so that moisture may not be included in use. 
[00 11] The triazine compound made into the purpose is obtained by making CH2=CFCF20RfCOZ 
(here, Z being a halogen atom, for example, a fluorine, chlorine, a bromine, or an iodine atom.) of a 
double-precision mol react to obtained CH2=CFCF20RfC(NH2) =N-C(=NH)-RfOCF2 CF=CH2. 
Although especially reaction temperature is not limited, -50 degrees C - 100 degrees C are 0 degree C - 
50 degrees C preferably, and especially reaction pressure should be decided according to the boiling 
point of the compound used although not limited, and can be performed satisfactory under atmospheric 
pressure. Although especially a reaction solvent is not limited, what does not contain moisture by the 
aprotic solvent is used. For example, they are a tetrahydrofuran, a dimethylformamide, an acetone, etc. 
If a triethylamine etc. is added as carrier acid in a reaction, a reaction will advance easily. 
[0012] After this reaction makes NH3 of an excessive amount react to this nitril first and obtains 
CH2=CFCF20RfC(NH2) =NH first, by making CH2=CFCF20RfCN of mols [ this ] react again 
CH2=CFCF20RfC(NH2) =N-C(=NH)-RfOCF2 CF=CH2 can be obtained quantitatively, and it can 
carry out also by making CH2=CFCF20RfCOZ of a double-precision mol react to this further. The 
reaction condition which obtains CH2=CFCF20RfC(NH2) =NH is the same as that of the above- 
mentioned reaction except using NH3 superfluously. 

[0013] Especially the reaction condition of CH2=CFCF20RfC(NH2) =NH and CH2=CFCF20RfCN is 
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not limited, but -50 degrees C - 100 degrees C of reaction temperature are 0 degree C - 50 degrees C 
preferably. There is no limit also about a pressure. Although especially a solvent is not limited, what 
does not contain moisture by the aprotic solvent is used. For example, they are a tetrahydrofuran, a 
dimethylformamide, an acetone, etc. The reaction of CH2=CFCF20RfC(NH2) =N.C(=NH)-RfOCF2 
CF=CH2 and CH2=CFCF20RfCOB can be similarly performed about the combination from which x in 
Rf, and y, z and w differ. By this method, a triazine ring can be obtained in the arbitrary combination of 

nitril. j u 

[0014] Homopolymerizing one of them can also copolymerize the two or more sorts, and the tluonne- . 
containing nitril (I) of this invention can also copolymerize it with the monomer in which 
copolymerization of further others is possible. As a monomer in which other copolymerization is 
possible, perfluoroalkyl vinyl ether, such as a tetrafluoroethylene, a fluoride vinylidene, a hexafluoro 
propene,' the perfluoro methyl vinyl ether, and perfluoro propyl vinyl ether, a hexafluoro isobutene, 
truffe RUORO ethylene, a fluoride vinyl, a chlorotrifluoroethylene, ethylene, a propylene, a butadiene, 
alkyl vinyl ether, etc. can be illustrated. 

[0015] The polymerization of the fluorine-containing nitril (I) of this invention can be performed on 
general polymerization conditions with a general polymerization method. Preferably, the radical 
polymerizations (a bulk polymerization, solution polymerization, emulsion polymerization, etc.) using 
the source of a radical start are adopted. Although especially the reaction condition in a radical 
polymerization is not restricted, it contains the pressure chosen frqm the temperature of 0-100 degrees 
C, atmospheric pressure, the reduced pressure to about 76 cmHgs, or the pressurization to about 100 
kg/cm2G. [0016] The fluorine-containing nitril of this invention can be used as a monomer for the 
object for homopolymerizaTion, or copolymerization, and can introduce a fluorine and a cyano basis into 
a polymer. Moreover; a functional group can be advantageously introduced to polymer by guidance to 
triazine bridge formation, a carboxylic acid, etc. using a cyano basis. It is also possible by being able to 
use triazine bridge formation of a cyano basis as bridge formation of high performance and a heat- 
resistant fluororubber, and on the other hand making the cyano basis of a homopolymer or a copolymer 
into a carboxylic acid to make a polymer into a polyelectrolyte and to use as an electrolyte for cells etc 
Moreover, ion bridge formation is also possible. The crosslinked polymer (rubber) which has a cyano 
in)asis in a side chain using the *5 HF reaction of a principal chain can also be obtained. The polymer 
I which furthermore made the cy^ogen machine the carboxylic acid can also be used as ion exchange 
\ resin, a high water absorption mabromolecule, etc. Moreover, the 3 organic-functions unsaturated 
1 compound obtained by the 3 quantification using the cyano basis can be used as a cross linking agent 

etc. , , ^ 

' [0017] 

£mp?eilCH2CF2CF2CF(CF3) CN25g, 15g [ of zinc powder ], and dimethylformamide (DMF) 10ml 
was put into the flask, and this was heated on the 160-degree C oil bath. The sudden reaction occurred 
after a while (after about 40 minutes). Then, mixture was made to flow back at 71 degrees C, and the 
reaction was continued for 1 hour. After the reaction end, reaction mixture was distilled simply by the 
ordinary pressure, and 2.43g (99.4% of purity) of products was obtained. The boihng point of 71 degrees 
C. When the structure of a product was checked by IR, GCMS, and NMR (H, F), it was CH2=CFCF2CF 
(CF3) CN. IR chart is shown in drawing 1 . 

[0018] Example 2ICH2CF2[CF2OCF(CF3)]2CN50g, 20g of zinc powder, and DMFlOml were put mto 
the flask, and this was heated on the 160-degree C oil bath. The sudden reaction occurred after a while 
(after about 60 minutes). After the reaction end, reaction mixture was made to distill by the ordinary 
pressure, and the 7.77g fraction was obtained (74% of purity, 1 1% of unreacted objects, DMF13%). This 
was refined by simple distillation and the product of 98.6% of purity was obtained. The boiling point of 
108-1 12 degrees C. When the structure of a product was checked by IR, GCMS, and NMR (H, F),- it was 
CH2=CF[CF20CF(CF3)]2CN. IR chart is shown in drawing 2 . 

[0019] Example 3CH2=CF [CF20CF (CF3)] When 2CN(it is hereafter called "ACN2" for short) 5g and 
[H(CF2CF2)3COO]2/C2F3C13 (8 % of the weight)0.5g were mixed in the glassware, and the nitrogen 
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purge of the atmosphere in a container was carried out and having been agitated at the room 
temperature, the viscosity of mixture rose. Reduced pressure distilling off of the low-boiling point object 
was carried out from reaction mixture, and transparently and colorlessly viscous polymer 2.82g was 
obtained. It was checked from the result of ER, 1 H-NMR, and 19 F-NMR that generation polymer is 
polymer including a unsaturated bond. Structure is [Formula 4]. 
— (CHzCFK— 

•-(CFzOCFjjCN 

CF3 

It came out. When calculated from the result of yield and NMR, number average molecular weight was 
about 35000 -abbreviation 48000. ^ 
[0020] Copolymerization with ACN2, CH2=CF2, CF2=CF2, or CF2=CF2/CF3CF2CF20[CF(CF3) 
CF20]2 CF=CF2 (phiVE) was performed like four to example 6 example 3. A result is shown m Table 

1. 

[0021] 









JRfi 




Mn(NMB) 






ACN2 
DHP 


lOg 

9Rg/ciD^G 

Ig 


6.15g 


53. 000 


43, 200 


ACN2: 76.9 
CH2-CF2:23.1 




ACN2 

CF2-CF2 

DHP 


lOg 

SKg/cn'G 
Ig 


6.52g 


56. 900 


1) 


ACN2: 7«.8 
CFz=CF2:21.2 


mmms 


ACN2 

CF2-CF2 
DHP^' 


U 
20g 

18 


7,99g 


68. 90fl 


72, 300 


ACN2: 4.2 
;^V£: 21.5 

CFs-Cp2:74,3 



2) (6VE : CF8CFjCF2O[CF(CFg)CF20]2CF = CF2 

3) DHP : {H(CF2CFs)5COO-}28»t%/h^J^UD hy7;l/5j-p 

[0022] To the autoclave of example 7 content-volume 3L, 1225g of pure water, 4122.5 g 
CF3CF2CF20CF(CF3) CF20CF(CF3) COONH, NaC14g, Na2S03 2.155g, and 2367.5 g 
CF3CF2CF20[CF(CF3) CF20]2 CF=CF are taught, first the atmosphere in an autoclave with nitrogen 
Subsequently, it replaced by CF2=CF2, internal pressure was set to 2.5 kg/cm2G by CF2=CF2 at 15 
degrees C, and the solution which dissolved 24.5mg of ammonium persulfates in. 10ml of pure water 
was prepared after that. 221 1.57 g ICF2CF2CF2CF was taught in the place where the pressure fell to 2.5 
kg/cm2G along with advance of a polymerization. The pressure was returned to 2.5 kg/cm2G by 
CF2=CF2 in the place where the pressure furthermore became 1 .5 kg/cm2G. 

[0023] Similarly CF2=CF2 was again taught from the bomb in the place to which the polymerization 
preassure force fell to 1.5 kg/cm2G, and the pressure was returned to 2.5 kg/cm2G. At this time, it 
considers as the weight of CF2=CF2 which taught weight reduction of a bomb. This procedure was 
repeated and 2.79g of ACNs2 was taught in the place which the polymerization progressed further and 
taught a total of 50g of CF2=CF2. Although the rate of polymerization became extremely slow when 
ACN2 was taught, while carrying out for a while, the rate of polymerization was recovered. Furthermore 
the polymerization was advanced and 2.79g of ACNs2 was taught once again in the place which taught a 
total of lOOg of CF2=CF2. Although the fall of a rate of polymerization was accepted like last time, it 
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recovered similarly. The polymerization was suspended in the place which added a total of 140g 
CF2=CF2. The residual gas monomer was blown and the dispersing element of 1892.2 g was obtained. 
The solid-content content was 20.87 % of the weight. Polymerization time was a total of 1 54 minutes. 
Coagulation of the hydrochloric acid was added and carried out to the obtained dispersing element, the 
acetone washed, the vacuum drying was carried out at 120 degrees C, and white rubber-like polymer 
was obtained. Composition of this polymer was CF2=CF2/phiVE/ACN2=76.4/22.8/0.8 (mole ratio). 
Moreover, Mooney viscosity was ]V1L1+10(100 degrees C) =41.5. 

[0024] Rubber-like polymer was obtained like the example 7 except having performed the addition of 
example 8ACN2, when the sum total charges of CF2=CF2 were 25g and 75g further. When the polymer 
obtained in the examples 7 and 8 was made into the thin film and IR was measured, the absorption of the 
2250cm-l neighborhood based on -CN was accepted by both. Composition of this polymer was 
CF2=CF2/phiVE/ACN2=76. 1/22.7/1,2 (mole ratio): Moreover, Mooney viscosity was ML1+10(100 

degrees C) =40. « „ • u 

[0025] The tetrapod phenyl tin of 3 weight sections was kneaded by the 3 inch rubber covered roll in the 
polymer 100 weight section obtained in the example 9 example 8, and when press cure was carried out 
at 230 degrees C for 1 hour, transparent and colorless thin film vulcanized rubber was obtained. With IR 
of this thin film - The absorption based on CN disappeared and absorption of 1550cm-l based on a 
triazine ring was accepted. 

[0026] NH3 15g was taught to example 10CH2=CFCF2OCF(CF3) CN51.5g at -30 degree C, 

superfluous NH3 was wide opened with atmospheric pressure, the overnight reaction was carried out [ a 

temperature up is gradually carried out to a room temperature, ] further, and CH2=CFCF20CF(CF3) C 

(NH) =NH was obtained by vacuum distillation. (Structure was checked by IR and NMR.) 

CH2=CFCF20CF(CF3) CN23.7g of mols [ g / CH2=CFCF20CF(CF3) C(NH) =NH25.4/ which was 

obtained ] was made to react, and CH2=CFCF20CF(CF3) C(=NH)-N-C(NH2) CF(CF3) 0CF2 

CF=CH2 was obtained. (Structure was checked by IR and NMR.) When CH2=CFCF20CF(CF3) 

COF5.16g of a double-precision mol was added to this CH2=CFCF20CF(CF3) C(=NH)-N-C(NH2) CF 

(CF3) 0CF2 CF=CH24.91g, quiet generation of heat was accepted. And although the white solid-state 

deposited, it became transparent and coloriess after a while. Although generation of triazine was 

accepted from IR of the reaction mixture in this time, it was also checked that the unreacted raw material 

remains. When triethylamine 3.03g was added to this, it reacted in generation of heat, and liquid was 

colored a yellowish brown color, and what the raw material reacted completely and the triazine of the 

following formula generated was accepted from IR ( drawing 3 ). 

[0027] 

[Formula 51 

CHzaCFCFzOipFCFa 

II I 

CHspCFCFaOC^' VoCF2CF=CH2 

[0028] Like example 1 1 example 1 0, ACN2 of mols [ NH / CH2=CFCF20CF(CF3) C(NH) =] was 
made to react, and CH2=CFCF20CF(CF3) C(=NH)-N-C(NH2) [CF(CF3) OCF2]2 CF=CH2 was 
obtained. CH2=CFCF20CF(CF3) COF and the triethylamine of a double-precision mol were added to 
this, and the following compound was obtained. 
[0029] 
[Formula 6] 
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CH2=CFCF2CKj^FCF3 
C ^ 

CH2=CFCF20C^ ^ '(CF(CF3)OCF2)2CF=CH2 

CH2=CFC0F and the triethyiamine of a double-precision mol were added to CH2=CFCF20CF(CF3) C 

(=NH)-N-C(NH2) CF(CF3) 0CF2 CF=CH2 obtained like example 12 example 10, and the following 

compound was obtained. 

[0030] 

[Formula 7] 

CHa'CFCFzCKjJFCFs 

S C 

CHg^CFCFgOCF ^ CF=CH2 

[003 1] It is organic peroxide (the par hexa -2, 5-B.) to [CH2=CFCF20CF (CF3) triazine CN] 3 1 .Og 
obtained in the example 13 example 10. When O.lby Nippon Oil & Fats Co., Ltd. g was added and it 
heated at 160 degrees C on the oil bath, it reacted rapidly and the stiff resin-like object was obtained. 
[0032] When triazine 0.5g and triaryl isocyanate (TAIC) 0.5g obtained in the example 10 were mixed 
like example 14 example 13, the par hexa -2 and 5-BO.lg were added to this and it heated at 160 degrees 
C on the oil bath, it reacted rapidly and the stiff resin-Uke object was obtained. 
[0033] Copolymer rubber of the tetrafluoroethylene which has iodine in example 15 and example of 
comparison 1 both ends, and CF3CF2CF20[CF(CF3) CF20]2 CF=CF2 (77 mol % of 
tetrafluoroethylene contents.) The skin-reactive-factor(carbon filler) 7 weight section, the MTC(carbon 
filler) 8 weight section, the triazine CH2=CFCF20CF(CF3) CN8.5 weight section obtained in the 
example 1 and the par hexa -2, and the 5-B-2 section are kneaded by the 3 inch rubber covered roll in 
the Mooney viscosity ML(1+100) (100 degrees C) =26 100 weight section of a copolymer, and it is JSR. 
CURELASTOMETER The vulcanization curve was measured at 160 degrees C using IIF The 
component was kneaded like the above except carrying out TAIC3 weight section combination instead 
of CH2=CFCF20CF(CF3) CN as comparison. 

[0034] Press cure of the kneading object was carried out for 10 minutes at 160 degrees C, respectively, 
the sheet with a thickness of 2mm was obtained, and it vulcanized secondarily at 200 degrees C for 4 
hours. About the ordinary state physical properties (at the time of fracture intensity and elongation) of a 
vulcanization sheet, it is ORIENTEC. TENSILON is used and it is JIS. K It measured according to 
6301. After making the vulcanization sheet manufactured similariy heat-age in 250-degree C oven for 
70 hours, aging physical properties were measured. A result is shown in Table 2. 



[0035] 
Table 21 
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[Translation done.] 
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(54) FLUORINE-CONTAINING NITRILE AND ITS POLYMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new compound obtainable in a relatively good yield 
and having good storage stability and high polymerization activity. 
SOLUTION: This compound is represented by the formula CH2=CFCF20-(CF2 0)x- 
(CF2GF20)y-(CX12CF2CF20)z-(CFX2CF20)w-GFX3-CN [X1 is H, F orCI; X2 is H or CI 
(trifluoro)methyl; X3 is H, F, CI or trifluorom ethyl; (x), (y), (z) and (w) are each 0-20 and the 
sum of (X), (y), (z) and (w) does not exceed 20], e.g. a compound of the formula 
CH2=CFCF20-CF(CF3)-CN. The compound of the formula CH2=CFCF20-(CF20)x- 
(CF2CF20)y-(CX12CF2CF20)z)-(CFX2CF20)w-CFX3- CN is obtained by removing Fl from 
terminal iodine nitrile of the formula lCH2CF2CF20-(CF20)x-{CF2CF20)y-(CX12CF2CF20) 
z-(CFX2CF20)w-CFX3-CN in a solvent (e.g. dimethyl-formamide) in the presence of a 
catalyst (e.g. zinc) at a temp, of -20 to 200°C. 
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